We establish some stability results concerning the functional equation
Introduction and preliminaries
The theory of fuzzy sets was introduced by Zadeh On the other hand, the study of stability problems for a functional equation is related to a question of Ulam Let X and Y be real linear spaces and let f : X → Y be a mapping. If X = Y = R, the cubic function f (x) = cx  , where c is a real constant, clearly satisfies the functional equation 
In this paper, we investigate the Hyers-Ulam stability of the functional equation as follows:
where n ≥  is a fixed integer. We recall some definitions and results for our main result in this paper. 
Other important triangular norms are as follows (see [] ):
. A t-norm T can be extended (by associativity) in a unique way to an n-array operation by taking, for any (x  , . . . ,
A t-norm T can also be extended to a countable operation by taking, for any sequence
The limit on the right-hand side of (.) exists since the sequence {T n i= x i } n∈N is nonincreasing and bounded from below.
Proposition . []
() For T ≥ T L , the following equivalence holds:
We give some definitions and related lemmas for our main result. We presented the classical definition of t-norms which can be straightforwardly ex-
A t-norm can also be defined recursively an (n + )-array operation for each n ∈ N \ {} by T  = T and
for all n ≥  and
is a continuous t-norm. 
Definition . A t-norm T on L * is said to be t-representable if there exist a t-norm T and a t-conorm S on [, ] such that
T (x, y) = T(x  , y  ), S(x  , y  ) for all x = (x  , x  ), y = (y  , y  ) ∈ L * . Definition . () A negator on L is any decreasing mapping N : L → L satisfying N ( L ) =  L and N ( L ) =  L . () If a negator N on L satisfies N (N (x)) = x for all x ∈ L,
Definition . The -tuple (V , P, T ) is said to be an L-fuzzy normed space if V is a vector space, T is a continuous t-norm on L and P is an L-fuzzy set on V × (, ∞) satisfying the following conditions: for all x, y ∈ V and t, s
In this case, P is called an L-fuzzy norm. If P = P μ,ν is an intuitionistic fuzzy set and the t-norm T is t-representable, then the -tuple (V , P μ,ν , T ) is said to be an intuitionistic fuzzy normed space.
Definition . (see []) Let (V , P, T ) be an L-fuzzy normed space.
() A sequence {x n } n∈N in (V , P, T ) is called a Cauchy sequence if, for any ε ∈ L \ { L } and for any t > , there exists a positive integer n  such that
for all n ≥ n  and p > , where N is a negator on L. 
Lemma . Let P be an L-fuzzy norm on V . Then we have the following. () P(x, t) is non-decreasing with respect to
for all x, y in V and all t ∈ (, ∞).
Definition . Let (V , P, T ) be an L-fuzzy normed space. For any t ∈ (, ∞), we define the open ball B(x, r, t) with center x ∈ V and radius
Let τ P denote the family of all open subsets of V . Then τ P is called the topology induced by the L-fuzzy norm P.
Main results
In this section, we study the stability of the functional equation (.) in L-fuzzy normed spaces. http://www.journalofinequalitiesandapplications.com/content/2012/1/249 Theorem . Let X be a linear space and (Y , P, T ) a complete L-fuzzy normed space. Let f : X → Y be a mapping with f () =  and Q be an L-fuzzy set on X  × (, ∞) satisfying
for all x, y ∈ X and all t > . If
for all x, y ∈ X and t > , then there exists a unique cubic mapping C : X → Y such that
for all x ∈ X and t > .
Proof Putting y =  in (.), we have
for all x ∈ X and all t > . Therefore, it follows that
for all x ∈ X, t >  and all k ∈ N. Since n ≥ , we get  >  n + · · · +  n r for all r ∈ N. By the triangle inequality, it follows that
for all x ∈ X, t >  and all r ∈ N. http://www.journalofinequalitiesandapplications.com/content/2012/1/249
In order to prove the convergence of the sequence { f (n r x) n r }, we replace x with n m x in (.)
to find that for all m, r > ,
for all x ∈ X, t >  and all r ∈ N. Since the right-hand side of the inequality tend to  L as m tends to infinity, the sequence { f (n r x) n r } is a Cauchy sequence. Thus, we may define
n r for all x ∈ X. Now we show that C is a cubic mapping. Replacing x, y with n r x and n r y, respectively, in (.), it follows that
for all x, y ∈ X, t >  and all r ∈ N. Taking the limit as r → ∞, we find that C satisfies (.) for all x, y ∈ X. To prove (.), taking the limit as r → ∞ in (.), we have (.). Finally, to prove the uniqueness of the cubic mapping C subject to (.), let us assume that there exists another cubic mapping C which satisfies (.). Obviously, we have C n r x = n r C(x), C n r x = n r C (x)
for all x ∈ X and all n ∈ N. Hence, it follows from (.) that P C(x) -C (x), t = P C n r x -C n r x , n r t ≥ L T P C n r x -f n r x , n r- t , P f n r x -C n r x , n r- t
for all x ∈ X and all t > . This proves the uniqueness of C and completes the proof. for all x ∈ X and all t > .
